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AB The invention provides a method for detecting a target nucleic acid 

sequence or other analyte such as protein, peptide, polysaccharide, lipid, 
or small mol . The method involves contacting one or more target nucleic 
acid sequences with a set of tagged probes under conditions sufficient for 
hybridization of a target nucleic acid sequence with a tagged probe, the 



i 



tagged probes comprising a mobility modifier attached to a nucleic acid 
target binding moiety by a bond that is cleavable by a nuclease, the 
nucleic acid target binding moiety contg. at least one bond resistant to 
said nuclease; treating the tagged probe hybridized to the target nucleic 
acid with a nuclease under conditions sufficient for cleavage of the 
nuclease-cleavable bond to release a tag reporter; sepg. a tag reporter 
using a chromatog. method, and detecting a tag reporter corresponding to a 
known target sequence. The tagged probe may also comprise a mobility 
modifier attached to a target binding moiety by a bond that is cleavable 
by visible light. A multiplexed sandwich immunoassay for six cytokines 
(IL-4, IL-6, IL-8, IL-10, TNF. alpha., and IFN. gamma.) was conducted using 
antibodies each tagged with a specific different light-cleavable 
carboxyf luorescein-derived tag (prepn. given) and second antibodies 
conjugated to a sensitizer. Released tags were sepd. using HPLC and 
detected using a fluorescence detector. 
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IT 7782-44-7, Oxygen 

RL: FMU (Formation, unclassified); RCT (Reactant); FORM (Formation, 
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PRIMARY -EXAMINER: Benzion; Gary 
ASSISTANT -EXAMINER: Tung; Joyce 

ATTY-AGENT-FIRM: Mahoney; Jacqueline F. Dehlinger; Peter J. Perkins Coie LLP 
ABSTRACT: 

Methods and compositions are provided for detecting target molecules, e.g. DNA 
sequences, particularly single nucleotide polymorphisms, using a pair of nucleotide 
sequences, a primer and a snp detection sequence, where the snp detection sequence 
binds downstream from the primer to the target DNA in the direction of primer 
extension, or ligands and receptors. The methods employ e-tags comprising a 
mobility- identifying region joined to a detectable label and a target -binding region. 
The result of the binding of the target -binding region to the target is to have a bond 
cleaved in the starting material with the production of a detectable product with a 
different mobility from the starting material, where the different e-tags can be 
separated and detected. 

7 Claims, 24 Drawing figures 
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DOCUMENT- IDENTIFIER: US 6514700 Bl 

TITLE: Nucleic acid detection using degradation of a tagged sequence 
Drawing Description Text (11) : 

FIGS. 9A and 9B are electropherograms of probes employing a penultimate thiophosphate 
linkage in the e -tag probes to discourage cleavage after the first phosphate linkage; 

Detailed Description Text (57) : 

As a matter of convenience, predetermined amounts of reagents employed in the present 
invention can be provided in a kit in packaged combination. A kit can comprise in 
packaged combination a target -binding region, e.g. oligonucleotide primer for each 
polynucleotide suspected of being in said set wherein each of said primers is 
hybridizable to a first sequence of a respective polynucleotide if present, a template 
dependent polynucleotide polymerase, nucleoside triphosphates, and a set of 
oligonucleotide snp detection sequences, each of said oligonucleotide probes having a 
fluorescent label at its 5 ' -end and having a sequence at its 5 ' -end that is 
hybridizable to a respective polynucleotide wherein each of said labels is cleavable 
from said oligonucleotide probe. Alternatively, the target -binding region may be an 
antibody for detecting ligands or enzyme substrate for detecting enzymes. 

Detailed Description Text (58) : 

The kit may further comprise a device for conducting capillary electrophoresis. For 
nucleic acid determinations, the e-tag is releasable by a template dependent 
polynucleotide polymerase having 5* to 3 1 exonuclease activity. The kit can further 
include various buffered media, some of which may contain one or more of the above 
reagents . 

Detailed Description Text (59) : 

The relative amounts of the various reagents in the kits can be varied widely to 
provide for concentrations of the reagents necessary to achieve the objects of the 
present invention. Under appropriate circumstances one or more of the reagents in the 
klt can be provided as a dry powder, usually lyophilized, including excipients, which 
on dissolution will provide for a reagent solution having the appropriate 
concentrations for performing a method or assay in accordance with the present 
invention. Each reagent can be packaged in separate containers or some reagents can be 
combined in one container where cross-reactivity and shelf life permit. The kits may 
also include a written description of a method in accordance with the present 
invention as described above. 

Detailed Description Text (60) : 

In one embodiment of the kit, the e-tags are fluorescent conjugates represented by the 
formula : 

Detailed Description Text (62) : 

In another embodiment of a kit, the e-tags are fluorescent conjugates represented by 
the formula: 

Detailed Description Text (64) : 

In another embodiment of a kit, the e-tag is a fluorescent conjugate represented by 
the formula: 

Detailed Description Text (67) : 

In another embodiment of a kit in accordance with the invention, the e-tag is a label 
conjugate represented by the formula: 
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Detailed Description Text (69) : 

The kits will usually have at least about 5 different e-tags for conjugation, more 
usually at least about 10, frequently at least about 25 and may have 50 or more, 
usually not more than about 1,000. The e-tags will differ as to mobility, including 
mass/charge ratio and nature of charge, e.g. overall positive or negative, detectable 
moiety, e.g. fluorophore, electrochemical, etc, or functionality for linking a 
detectable moiety, e.g. maleimide, mercaptan, aldehyde, ketone, etc. 

Detailed Description Text (87) : 

If desired, the receptor may be used to physically sequester the molecules to which it 
binds, removing entirely intact e-tags containing the target -binding region or 
modified target-binding regions retaining the ligand. These modified target -binding 
regions may be as a result of degradation of the starting material, contaminants 
during the preparation, aberrant cleavage, etc. or other nonspecific degradation 
products of the target binding sequence. As above, a ligand, exemplified by biotin, is 
attached to the target-binding region, e.g. the penultimate nucleoside, so as to be 
separated from the e-tag upon cleavage. After the 5' nuclease assay, a receptor for 
the ligand, for biotin exemplified by strept/avidin (hereafter "avidin") is added to 
the assay mixture. Other receptors include natural or synthetic receptors, such as 
immunoglobulins, lectins, enzymes, etc. Desirably, the receptor is positively charged, 
naturally as in the case of avidin, or is made so, by the addition of a positively 
charged moiety or moieties, such as ammonium groups, basic amino acids, etc. Avidin 
binds to the biotin attached to the detection probe and its degradation products. 
Avidin is positively charged, while the cleaved e-tag is negatively charged. Thus the 
separation of the cleaved e-tag from, not only uncleaved probe, but also its 
degradation products, is easily achieved by using conventional separation methods. 
Alternatively, the receptor may be bound to a solid support or high molecular weight 
macromolecule, such as a vessel wall, particles, e.g. magnetic particles, cellulose, 
agarose; etc., and separated by physical separation or centrif ugation, dialysis, etc. 
This method further enhances the specificity of the assay and allows for a higher 
degree of multiplexing. 

Detailed Description Text (120) : 

The protocols for the subject homogeneous assays will follow the procedures for the 
analogous assays, which may or may not include a releasable tag. These protocols 
employ a signal producing system that includes the label on one of the binding 
members, the cleavable bond associated with the e-tag, electromagnetic radiation or 
other reagents involved in the reaction or for diminishing background signal. In 
assays involving the production of hydrogen peroxide, one may wish to have a molecule 
in solution that degrades hydrogen peroxide to prevent reaction between hydrogen 
peroxide produced by a label bound to an analyte molecule and an e-tag labeled binding 
member that is not bound to the same analyte molecule. 

CLAIMS : 

4. A method according to claim 3, wherein said cleavage reagent is an enzyme that 
produces singlet oxygen or hydrogen peroxide and said cleavable bond is oxidatively 
cleaved. 
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